In the next section we describe the formalism used for the calculations. In section III,the results are presented.
Discussion and conclusions are presented in section IV.
II THEORETICAL FORMALISMS
In this section we will discuss the theoretical techniques used by us to obtain the results presented in this paper.
The optical absorption problem in a strained quantum well can be divided into several key components viz. i) the electron(e) and hole (h) problem in a quantum well, ii) the effect of strain on the e, h problem in a quantum well, iii) effect of transverse electric field, Microstructures, Vol. 3, No. 6, 7 987 iv) the excitonic problem and finally, v) the optical absorption and its polarization dependence.
We will now discuss each of these components. ii) Effect of strain on the bandstructure in a quantum well:
The nature of the strain in a quantum well is biaxial.
In order for the strain to be accommodated coherently (no dislocations), the lattice constant of the well and barrier, in the direction parallel to the interface, must be equal i.e. alli = a112 (9) where the al and as are the lattice constants in the type 1 and 2 materials respectively. The perpendicular lattice constants are of course in general unequal. and Microstructures, Vol. 3, No. 6, 1987 
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where.
DEsh = -2b [(c,, + 2C12) /C,,] e SEhy = -2a [(CH -CL) /c,,] c (13)
Here Cii, Cis are force constants for the well material, Note that there is a splitting of the hole states which arise due to the lack of symmetry in the (001) The dominant effect of the electric field is to squeeze the electron and hole states in opposite sides of the well.
This reduces the overlap in the two states which affects the absorption coefficient. The intersubband separation is also effected.
iv) The Exciton Problem
The electron-hole pairs produced due to the photon absorption can form an exciton state due to the Coulombit interaction. The exciton problem can be expressed Vol. 3, No. 6, 1987 !!i -0. to 
It is clear for example that a pure 1 t,zt$ > state is made up of pz and pi, components and therefore if i is along the z -axis (growth direction), the absorption will vanish. However, it must be pointed out that states are and Microstructures, Vol. 3, No. 6, 1987 6Eil field, and thus we expect not only differences in interband absorption with respect to the polarization of the incident light, but also that this difference is reduced by applying transverse electric field. In figure 3 and 4 we have shown the polarization dependence of the absorption of a GaAs/Ale,sGasrAs multi quantum well structure in wave guide type application. Figure 3 shows the absorption modulation for the x-y polarized light due to a transverse electric field. In figure 5 we show the hole dispersions of 100
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.4Ins.ssGas.ssAs/Aln.sGas.~As quantum well structure, which have compressive strain in the well region. Heavy and Microstructures, Vol. 3, No. 6, 1987 653 hole and lightthole band are seperated to some extent by t,he strain in the well. Figure 6 shows the weighted matrix elements of the heavy and light-hole band for each polarized light with and without electric field. Once again from comparision of figure 6 a) and b), we observe that the band mixing is reduced with electric field. .Uso from the comparision of figure 6 a) and figure 2 a) we find that compressive strain also reduce the band mixing by separating the HH and LH states. This system has a tensile strain in the well region. In this system we have obtained a coincidence of heavy-hole and light-hole peak by careful choice of Indium composition. In figure 11 a) and 11 b) we show the absorption spectra for this system in absence and presence of the electric field for the x-y polarization.
In figure 12 a) and 12 b) the same are plotted for the z-polarization. In this case the HH and LH peaks are the same energy at zero electric field and the effect of the strong band mixing is evident in the polarization dependence of the and Microstructure.% Vol. 3, No. 6, 1987 . absorption. At present there are no published experimental polarization dependences of absorption in such strained systems and it is hoped the results shown here will motivate studies in this important area.
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IV CONCLUSION
In this paper we have presented polarization dependent optical absorption for excitonic and interband transitions in lattice matched (GaAs/AlGaAs) and strained and Microstructures, Vol. 3, No. 6, 1987 x-y polarized Letter Vol 46, 619(1935) 
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